The identification of an unstable trinucleotide repeat as the mutation responsible for Huntington's disease (HD) has given the hope that additional information can be provided about age of onset and mode of action of the mutated gene. We present in this paper results of a clinical and molecular study of 82 patients affected with HD from 46 pedigrees within the Grampian region, Scotland. Our results show a correlation between age of onset and size of the CAG expansion. This study has produced no overlap in mutation size between affected and unaffected alleles. The sex of the parent transmitting the mutated allele and the size of the normal allele have no significant effect on the clinical features of the disease. In the three juvenile cases the affected parent was the father but the number of cases is too small to produce statistical significance. An increase in the CAG repeat size is shown in the transmission of the gene in five cases, accompanied by an earlier age of onset in four; in three of these cases, the affected parent was the father. Eleven sib pairs were studied and there is a negative correlation between the difference in age at onset and the difference in repeat size. Thus there is some evidence of a relationship, but this is not statistically significant because of the small numbers involved. The presence of the same or different normal allele had no effect on age of onset in this small group. We suggest that additional factors, as yet unrecognised, influence the age of onset and clinical presentation of HD.
HD is a neurodegenerative, adult onset disorder with an accepted prevalence of 5-7/ 100 000. ' The prevalence in Grampian region is recognised as being unusually high2 and is 12/100 000; complete ascertainment of the families in the region has CA(G -epeat r'LU'llber Figure 1 The range of the CAG expansion in the mutated gene.
tive correlation of -0 58 (p= <0 01) between the mutation size and age of onset. Table 1 describes 11 sib pairs from the Grampian families. We have found a negative correlation (-029) between the difference in age of onset and the difference in size of the CAG repeat, but this was not significant because of the small numbers involved. The presence of the same or different normal allele in the sibs has no effect on age of onset in our group.
A further two sets of sibships of three are not described in table 1. In one trio, two who shared the same normal allele (16), had onset between 39 and 40 years, but their mutation sizes were 46 and 43. The third sib, with a different normal allele (17), but the same smaller mutation size of 43, had onset at 46 to 48 years. The second trio had two sibs with the same CAG repeat sizes (42 in the mutated gene and 22 in the normal allele) and psychiatric mode of onset, but a difference in age of onset of 10 years (29 to 31, 41 to 43). The third sib from this group had a motor onset of disease at the age of 39 to 41, and a mutation size which had increased to 46. In addition the normal allele was smaller (16 CAG repeats). Both sets of sibs had inherited the disease from their mother. Many of the large, stable Grampian families have documented family histories which can be traced to early in the 18th century. No new mutation has been documented in this region. The relatively large number of CAG repeats in the HD genes in Grampian' may reflect the age of the gene in the families described.
We have found a negative correlation (-029) between the difference in age of onset and the difference in size of the CAG repeat in sibs. In the sibs studied, the inheritance of the same or different non-HD chromosome would not appear to affect the relationship between age of onset and the size of the expansion in the 
